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ABSTRACT: Rusa deer were introduced to Queensland in 
the 1970s and 1980s, and they now are about half of the 
farmed deer herd. Rusa tolerate the subtropical climatic and 
disease environments. Rusa venison has a low fat content and 
is acceptable to consumers.  Protein and energy requirements 
are similar to values for other tropical deer. Growth may be 
limited by the low protein content of tropical grasses during 
winter.  Rusa deer could contribute to the diversity of the 
Australian livestock industries. 
DISTRIBUTION AND GENERAL 
BIOLOGY 
Rusa deer (Cervus timorensis) are an Indonesian 
species, members of the Sunda sambar subgenus, and 
with eight subspecies (Grzimek, 1972). Although 
present taxonomy locates rusa within the genus Cervus, 
genetic analysis using blood proteins (Emerson and 
Tate, 1993) suggests that the sambar (C. unicolor) and 
rusa should be grouped together, and separately from 
the other cervinae.  Hybrid-isation between sambar and 
rusa gives a viable offspring (Van Mourik and Schurig, 
1985).  
Javan rusa (C. t. russa or C. t. timorensis) are 
widely farmed in the subtropics, with herds of several 
thousands in Mauritius, Malaysia, New Caledonia, 
Reunion Island and Taiwan (Maudet, 1999). There are 
feral rusa in Papua New Guinea and Irian Jaya 
(Stewart, 1985; Kilmaskossu 1990). 
Javan rusa were introduced into Australia in the 
early 1900s (e.g. to Sydney’s Royal National Park in 
1907; Bentley, 1978), and came to Queensland via 
Victoria in the late 1970s and early 1980s.  The smaller 
Moluccan rusa (C. t. moluccensis) was introduced to 
the Torres Strait in 1912 (Bentley, 1978) and a nucleus 
herd was brought from there to Queensland in 1980 
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(Hart, 1986).  Rusa deer have increased in popularity 
so that they and the red deer (Cervus elaphus) are now 
the two major farmed species in Queensland (Sinclair, 
1997a).  Most Queensland rusa are Javan or Javan × 
Moluccan hybrids. There have been preliminary studies 
of the Timor deer (C. t. florensis) as another possible 
farmed species (Bale-Therick et al. 1996). 
REPRODUCTION 
Rutting (mating) in Javan deer lasts for about 3 
months (late June to late September).  Javan rusa may 
calve throughout the year but most are born in autumn 
(Woodford and Dunning, 1992; Maudet, 1999), after a 
249 ± 3.1  (mean ± SE; Van Mourik, 1986) or 253 ± 
1.0 (Woodford and Dunning, 1992) day gestation, 
which is independent of the calf’s sex. Moluccan rusa 
have a second calving peak in spring. Javan rusa hinds 
calve each year, at intervals of 366 ± 6.8 days (Van 
Mourik, 1986), or between 280 and 400 days 
depending on the previous calving date (Woodford and 
Dunning, 1992).  Calving rates are over 90 % 
(Mackenzie, 1985; Van Mourik, 1986; Woodford and 
Dunning, 1992). Reproductive success is greatly 
influenced by hind nutrition during the rut: 95 % 
calving for hinds on improved pasture v. 57 % for 
hinds on native grass (Le Bel et al., 1997).  However, 
overfat hinds may experience dystocia (J. McCosker, 
pers. comm.). Calves are naturally weaned at 3.5 to 4 
months.  Mature hinds wean over 85 % of calves born  
(Woodford and Dunning, 1992). Juvenile stags initiate 
antler (pedicle) growth at 5 to 7 months, when they 
weigh 30 to 35 kg (Woodford and Dunning, 1992; 
Puttoo et al., 1998).  Stags cast their antlers in 
February/ March, begin to grow velvet antler in 
March/April, and are in hard antler during the rut.  
HEALTH 
Rusa deer are susceptible to a range of environ-
mental and disease challenges. Le Bel et al. (1997) and 
Woodford and Dunning (1992) reported 26 % and 11 
% perinatal losses, respectively, due to cold stress, 
abandon-ment, stillbirths and abortions, predation, and 
accident. Clinical cases have been reported of Johne’s 
disease (NZ; Gumbrel, 1986), leptospirosis (New 
Caledonia; Desvals et al. 1993) and malignant catarrhal 
fever (Queensland; Tomkins, et al., 1997). Parasitism 
of rusa deer was reviewed by Presidente (1984). 
Endoparasites infect rusa deer, but infection rates are 
low to moderate (e.g. 3 to 13 %, Gill et al., 1986), and 
they do not often display clinical signs. Rusa deer are 
apparently resistant to liver fluke, and yersiniosis (Gill 
et al., 1986; Jerrett et al., 1990).  They may carry, but 
are not good hosts for, Boophilus microplus (Desvals et 
al., 1993) and ticks do not effectively transmit Babesia 
or Anaplasma from deer to cattle (Owen, 1985). 
GROWTH, AND VENISON 
PRODUCTION AND QUALITY 
Javan rusa in Queensland are about 5 kg at birth 
(Woodford and Dunning, 1992), and grow to 90 kg 
(hinds) to 140 kg (stags) at maturity. New Caledonian 
rusa are slightly smaller − mature males weigh 
approximately 102 kg (Le Bel et al., 1997; Le Bel, 
1999).  Target weights (modified from Sinclair, 1999) 
for Queensland Javan rusa are 35 and 30 kg (stags, 
hinds) at 5 months, 65 and 60 kg at 13 months, and 140 
and 90 kg at maturity. 
Autumn-born Javan rusa stags grow steadily 
throughout their first year (150 to 200 g/d), but more 
slowly in their second year, especially during winter 
(20 to 45 g/d) (Woodford and Dunning, 1992; R. 
Sookhareea, pers. comm.). Weaner stags fed a grain-
rich, 17.5 % protein, ration grew at 160 g/d (Puttoo et 
al., 1998).  This may be a practical upper limit to stag 
growth. 
Venison is the major commercial product of rusa 
deer.  Growth rate and carcase fat content determine 
the profitability of venison production. Queensland 
processors require animals for slaughter (Sinclair, 
1997b) which are in good to prime condition, have 3 to 
8 or 12 mm subcutaneous fat at the 12 rib, and 
importantly will yield a minimum 35 to 40 kg carcase, 
preferably more than 50 kg. As the dressing percentage 
of rusa deer is between 51 and 64 % (Woodford and 
Dunning, 1992; Sookhareea et al., 1993; Le Bel, 1999), 
this corresponds to liveweights of 70 to 80 kg. 
Slaughter before 15 months of age takes advantage of 
the steady first-year growth and ensures that stags are 
sold before the onset of the first rut with its possible 
behavioural problems.   
Attributes of rusa venison were reviewed by 
Dryden (1997).  In brief, rusa carcases yield more lean 
meat than cattle, and typically have little fat (e.g. 5.2 to 
9.6 % in carcases of entire rusa stags, Sookhareea et 
al., 1995a). Subcutaneous fat in rusa stags varies 
seasonally and with age (see Dryden, 1997), and is 
undetectable by ultrasound in  animals younger than 13 
months.  Possibly because of its low fat content, 
venison does not always score highly for organoleptic 
properties (Sookhareea et al., 1993).  Venison is rich in 
polyunsaturated fatty acids (Sookhareea et al., 1995b), 
perhaps because much of the carcase fat is structural. 
NUTRITION 
Daily voluntary dry matter (DM) consumption (of 
roughage/concentrate, and roughage-only, diets) varies 
between 52 and 160 g per kg metabolic liveweight 
(Wkg 0.75), with most values between 55 and 75 g/kg 0.75 
(see Dryden, 1999). Limited data suggest that appetite 
is highest in autumn and winter (R. Sookhareea, pers. 
comm.). There is evidence (Hmeidan and Dryden 
1998) that the consumption of digestible dry matter 
(DM) in rhodes grass may be limited by low 
palatability. 
Digestibilities in vivo of grass and legume hays are 
generally between 60 and 70 % (Hmeidan and Dryden, 
1998; Puttoo and Dryden, 1998).  Rumen volatile fatty 
acid profiles of stags given lucerne, barley, and rhodes 
grass hays, either alone or supplemented with cereal 
grain-based concentrates are similar to those of other 
domestic ruminants (Puttoo and Dryden, 1998).  
Rusa weaners selected diets with 73 to 88 % 
cereal grain-based concentrate (the remainder was low-
quality sorghum hay) and tolerated this diet with no 
digestive problems (Puttoo et al., 1998). Substitution of 
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barley grain for hay is greater at higher levels of 
supplementation: in the short term, barley grain 
replaces hay with substitution rates of up to 0.51 kg/kg 
(M. Hmeidan, pers. comm.).  Substitution increases 
with the level of concentrate offered, and may not be 
important when the concentrate is less than 20 or 30 % 
of the total diet. 
The metabolisable energy requirements of rusa deer 
are similar to those for the sambar, but may be 10 % 
less than those of red deer (see Dryden, 1999). The 
requirements for maintenance and growth are 0.504 
MJ/kg0.75.d-1 and 32 MJ/kg gain, for housed stags 
(Hmeidan et al., 1999).  Studies of growth (Puttoo et 
al., 1998) and N kinetics (Tomkins and McMeniman, 
1996) indicate that the protein requirement of rusa 
weaners (6 to 12 months) is approximately 15 % of the 
diet DM.  A lower-protein diet (10 v. 17.5 % DM) 
reduced growth (127 v. 158 g/d, male and female deer; 
91 v. 161 g/d, males), food conversion efficiency (8.2 
v. 5.2 kg DM/kg LWG), and delayed the start of spike 
antler growth (Puttoo et al., 1998). From preliminary 
data, rusa deer need 25 g ruminally available N/kg OM 
apparently digested in the rumen (Schuring and 
Dryden, 1996; M. Hmeidan, pers. comm.). 
Poor growth during winter may be the major 
limitation to the productivity of pasture-fed deer.  
Growth may be limited by inadequate pasture growth 
and protein content, but possibly not by pasture 
digestibility.   
CONCLUSIONS 
Rusa deer are reasonably fecund, tolerate heat, and 
resist many of the diseases prevalent in northern 
Australia.  Management of these animals is not 
difficult, notwithstanding their reputation for difficult 
behaviour. They perform well on subtropical grasses, 
although these will require protein, and possibly 
energy, supplements during winter. Rusa venison is 
well accepted by consumers, and is generally not fat, 
especially if the deer are slaughtered before their 
second winter.  Rusa deer can make a valuable 
contribution to the diversity and resilience of 
Australian livestock production. 
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